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INTRODUCTION. 





THe Geometry of the Elementary Day Schools and Art Classes we think can be made very much 
more interesting and practically useful. To this end we have sct ourselves the task of designing 
and compiling a series of examples showing the application of Geometry to Ornament and 
Design, which we hope will meet with favour from many of those who are engaged in the 


teaching of this important subject. 


Geometrical drawing has a very important bearing upon design, and its application may be 
shown in the earlier stages of the work. While giving some of the usual constructive methorls 
for a number of the simple examples, we think it desirable to adopt largely the readiest and 
most practical means of producing the figures by the use of set squares, T square, protractor ancl 


other simple mathematical instruments in common use. 


Many of the Text-book methods of construction are too complicated ever to be uscd in 
business where time is an important factor, and accuracy a sine qua non. That the teaching 
of business methods is a question of debate among many teachers we are aware, but our own 
sympathies go out in the direction of practicability, and we trust that most teachers will take 


this view 
- FRANK STEELEY. 


BERNARD H. TROTMAN, 


Digitized by Google 


GEOMETRICAL DRAWING AND ITS APPLICATION 
TO DESIGN. 


THE oldest of the decorative elements is Geometrical ornament. If we refer to the most 
primitive examples of ancient art we shall find that savages used this form of decoration for 
their implements of warfare, their weapons of the chase and their drinking vessels; and very 


successful results were attained by these archaic craftsmen. 


How much Geometry enters into the many and varied classes of design is hardly realised 
by the casual observer: it has been called ‘The handmaid of Ornament.” Its importance and 
value as a broad basis of ornamental design cannot be too greatly emphasized. Its historic 
development in the Arts, aided by culture and knowledge, led finally to such excellent results 


as are to be seen in Moorish decoration, Gothic tracery, and the like. 


In the modern Arts its extensive use is seen in architecture, in wall decoration, in encaustic 
tiles and pottery, in wood work and stained glass, metal-work and jewellery, and other branches 
of art industry too numerous to mention. Hence we see the usefulness of the knowledge of 


practical geometry to the art craftsman. 


Nature is full of geometric forms. Flowers and leaves fall within circles, ellipses, triangles, 
squares, and polygons; and many natural objects present pictures of geometrical design, giving 


motives for adaptation to works of art. 


The exercises in this book form a graduated syllabus for the upper classes in an Elementary 
School, or for the classes in Geometrical Drawing and Design at Schools of Art. The 
arrangement is such that teachers may adopt it as a whole, or make selections at their own 
discretion. The examples may be used for copying, and then supplementary lessons may be 
given at which pupils should be encouraged to make their own designs. This encouragement 
of originality will be found both useful and interesting, and the drawing lesson in this subject 


will be looked forward to by the average student. 


Fic. 
F1a. 
Fi. 


Fic. 
Fia. 
F ia. 
Fic. 


F ia. 


Fia. 


Fic. 


Fia. 


Fia. 
Tic. 


Fic. 


F ia. 


Fia. 


Fic. 


Fic. 


Fic. 





1. Bisection of a straight line. 
2. Bisection of a curve. 


3. Demonstration of the right angle. 

The circle contains 360°. Draw a diameter AB 
and disect by C D; the circle is then divided into 
four equal parts ; each quarter has 90° and AEC 
is called a quadrant. 


4. To draw a right angle by construction. 
5. To bisect a right angle. 
6. To trisect a night angle. 


7. To draw astraight line perpendicular to 
another straight line from a point without. 


8. To draw a line parallel to a given line 
at a given distance. 


9. To draw a line parallel to a given line 
through a given point. 


10. This demonstrates that a line drawn 
between two parallels makes equal angles, 
and also that opposite angles are equal. 


11. To draw a square by geometric con- 
struction. 


re. fe construct a square by the aid of the 
13. T square and 45° set square. 

The T square is fixed into position first and the 
horizontal line drawn ; then the set squareis placed 
so that it rests upon the T square’s horizontal 
edge ; now draw the verticals; cut off the correct 
lengths by sliding set square as shown in Fig. 13, 
this will also yive vou the diagonal. 

14. To draw a square on its corner. 

The illustration shows clearly the method of 
obtaining it. 

15. To draw a series of parallel oblique lines 
at 45° with a horizontal base so as to form 
a network of squares. 


The lines are drawn along the oblique edge of 


the set square, the horizontal edge of which is 
made to slide along the T square. This example 
is a useful one as forming the subsidiary lines, or 
base upon which so many diaper patterns are made. 


16. To draw a square within a square, and 
equi-distant from it. 


Draw the diagonals and the working explains 
itself. 


17. To inseribe oblongs or rectangles. 

The figure shows the method for joining the 
corners as in a picture frame. The set square is 
the 45°, and gives you the m/tre line. 


18. Inscribed squares. 
Draw one diagonal and then from a fixed point 
in it draw parallels to two sides. 
19. To construct an octagon on a line by 
the aid of the Tsquare and the 45’set square. 
Draw the line A B, then the parallel diagonals 


by sliding the set square. 
explains the rest. 


The illustration 


Fia. 


Fia. 
Fia. 


Fia. 


Fia. 


Fic. 


Fia. 


Fic. 


Fia. 


Fia. 


. 20. To draw overlapping, or interlacing 


squares, 


First draw the circle and obtain the eight points 
in the circumference, by diameters, crossing first 
at right angles as Fig. 3, then bisect them either 
by construction as shown. or by the use of the 45° 
set square ; join the alternate points. 


21 rs illustrate the principle that every 


triangle contained in a semi-circle 1s 
right-angled. 


22, 
23. To construct an oblong with a line given 
as its diagonal. 

This is an application of the principle shown 
in Figs. 21-22. 
24. To draw a Rhomboid having two 
opposite angles of 60°. 


This may be done either by construction as 
shown, or by the aid of a set square. 


25. To construct a Rhombus with angles 
of 60°. 


26. To inscribe an oblong within another. 

Draw the diagonal and from any fixed point on 
it, draw parallels to the sides. Notre —The two 
sides of the small oblong are exactly in the same 
proportion as the large one. 


27. This is merely to show that a triangle 
may be reduced or enlarged by drawing a 
parallel to one of its sides, at the same time 
retaining the angles. 


28 is on the same principle; it also shows 
how an unequally divided line may be 
enlarged or reduced proportionally. 

The line C B is divided in the same ratio as the 
line DE. The triangle A D E (and its interior 
lines) is a proportionate reduction of A BC. 


29. To construct a regular Pentagon (a five 
sided figure) on a line by the aid of the 
protractor. 

Place the protractor with zero on the end of line 
and mark off 72°, which is a fifth of the 360° 
contained in the whole circle. This method can 
be used for all polygons (divide the number of 
sides into the 360°). 


30. To construct a heptagon (seven sides) 
on a given line. 

Draw a semi-circle with A as centre and A B 
(the length of the given line) as radius ; divide by 
trial into seven equal parts and draw through the 
second point ; join AG, and draw a circle to pass 
through the three points A, B, and G by bisecting 
the two lines; mark off equal parts as shown 
F.E.D.C, and join. 


. 31. To inscribe a pentagon within a circle. 


Draw diameter, and divide it equally into five 
parts. With Ad as radius and A centre, describe 
an arc and repeat with 5 as centre and same radius, 
cutting in F; from F draw line passing through 
point 2 until it meets the circumference at E. 
AE is one side of polygon; complete. For a hepta- 


. gou divide the diameter into seven parts, 


ra 
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Fig. 


PLATE 2. 





1. Toinscribe an equilateral triangle within 
a circle. Notre:—The radius of the circle 
steps round the circumference six times, by 
joining the alternate points—an equilateral 
triangle results. 


2. This is a development of Fig. 1 forming 
a star, and by the aid of the method shown 
in Fig.9, a star can be formed by interlacing 
parallel triangles. 


3. To inscribe a hexazon within a circle. 
A reference to Fig. 1 will explain this. 


4. This might be described as a curved 
triangle. 


5 illustrates the equilateral triangle by 
placing two 60° set squares together. 


6. This illustrates the method of drawing 
a ground work of diamond or lozenge forms 
by the aid of the T square and 60° set 
squire. 


7. Showing the method of drawing a net- 
work of squares inclined at an angle of 60°. 


8. Illustrates how to construct a hexagon 
with the T square and 60’ set square; it 
should need no explanation. 


9. To inscribe an equilateral triangle with- 

in another by the aid of the 60° set 
square. The 30° end of set square is used 
to bisect the angle of 60°, which bisects 
the sides at the same time. 


10. To draw a series of inscribed polygons, 


Notre :—The diagonals from the mitre lines 
in Figs. 10 and 11. 


11 illustrates the manner of obtaining a 
rhombus by means of the 30° set square, 
and of drawing another within and parallel. 


Kia. 12. To inscribe a hexagon within an 
equilateral triangle; with the 30° and 60° 
set squares; this is easily done. 


Fic. 13. To inscribe overlapping equilateral 
triangles within a hexagon to form a star. 
Bisect one side of hexagon and draw 
parallels. 


Fia. 14. To draw an isosceles triangle with 
angles at base given. 


Fig. 15. To construct an isosceles triangle with 
the angle at apex and a side given. 


Fie. 16. Figure based upon the hexagon 
suggesting a cube. 


Fie. 17 is a development of Fig. 16, resembling 
three cubes ; and, if slightly turned suggests 
~ star composed of a number of lozenge 
forms. 


Fics. 18 ann 19. Tangential Arcs. 
Note :—The centre of the joining circles or 
arcs are ina straight line and give the point 
of contact. 


Fics. 20 anp 21. Application of Fig 19. 
Fic. 22. Simple tracery. 


Fic. 23. Unit of Fig. 22. 


Fic. 24. To inscribe two circles within a square ; 
divide the square into two triangles hy 
means of a diagonal, and then find the centre 
of each triangle by bisecting two angles as 
indicated. 


Fic. 25. To inscribe two circles within a 
triangle. First make two triangles of it, 


and obtain centres as before. 


Fic. 


26. Pattern resulting from intersecting 
circles, with parts suppressed. 





PLATE 3. 


Da 


In this plate we have a number of examples showing the development of pattern by the simple 
method of adding to, or taking away from an original elementary shape. 


Fic. 
Fic. 
Fic. 


Fia. 
Fig. 
Fig. 


Fia. 
Fig. 


Fia. 
Fia, 


Fig. 


Fic. 
Fia. 
Fia. 


Fic. 


Fia. 
Fia. 


Fig. 
Fig. 


Fla. 
Fia. 
Fia. 


Fig. 


1. Draw a square and then add one smaller 
on each side. 


2. A large square with a small one added 
to each corner. 


3. Square on its corner, with same sized 
square added on each side. 


4. Square with triangle on each side. 
5. Triangle with smaller one on each side. 


6. Triangle with one of the same size on 
each side. 


7. Triangle with square on each side of the 
same size. 


8. Triangle with small square on each 
side. 


9. Square with triangle on each side. 


10. Triangle with small triangle at each 
corner. 


11. Square with small triangle at each 
corner. 


12. Hexagon with triangle on each side. 
13. Hexagon with square on each side. 


14. Pentagon with a triangle on each side. 
Norte :—In most of the foregoing it would 
be possible, instead of adding to the shape, 
to cut parts owt, thus adding still further to 
the variety. 


15, This is one example alluded to above. . 


A square with small squares taken out of 
each corner, and a triangle out of each side. 


16. Square with smaller squares added and 
made to overlap at each corner. 


17. Overlapping triangles with smaller 
ones overlapping at each corner. 

18. Triangle with overlapping squares. 
19. Square with overlapping squares and 
triangles (like interlacing wire). 

20. Hexagon with smaller hexagons at 
corners. 

21. Figure obta'nod by adding a semi-circle 
on each side of square. 


22. Square with semi-circles, smaller than 


the side, added. 


23. Figure formed by adding portions of 
circles on the corners of a square, leaving 
part of square to form the figure. 


Fia. 


Fia. 


Fic. 


Fic. 


Fia. 


Fic. 


Fia, 


Fia. 


F ia. 


Tia. 


Fic. 


Fie. 
F ia. 


Fia. 


Fia. 


ia. 


24. Figure obtained by tangential arcs of 
circles added to a square; the corner is the 
centre of each are. 


25. Figure formed by a series of semi- 
circles, two on each side of a square, and 
perpendiculars from the points of contact. 


26. Three semi-circles, one on each side of 
an equilateral triangle, the radius of the 
semi-circle in this case being equal to half 
a side. 


27. Three semi-circles, one on each side of 
an equilateral triangle, but with a radius 
less than half the side of triangle, the 
corners forming part of the design. 


28. Arcs of circles added to the corners of 
a triangle. 


29. Arcs of circles drawn outside a triangle, 
the points of contact coincide with centres 
of sides of triangle. 


30. The figure is produced by drawing a 
triangle and adding two sinall semi-circles 
at each corner, and taking a semi-circular 
portion out of each side. 


31. Figure obtained by taking out of each 
side of a triangle a portion of a circle, its 
centre being outside the triangle. 


32. A triangle with a sector of a circle 
taken out of its corners. The angular 
points are the centres. 


33. Three vesica forms produced by arcs 
of circles; centres outside. 


34. The same as Fig. 33 only the arcs 
extend to middle of line. 


395. This is practically the same as Fig. 34. 
36. A semi-circle cut out of each side of 
& square. 


37. A square with a quadrant and a semi- 
circle taken out of the corners. 


38. Figure formed by drawing a square, 
and on each side and within—drawing 
small semi-circles Joined together by arcs. 


39. Figure made by drawing a square and 
inscribing another, a reference to the figure 
will show how the arcs are produced. 


. 40. Figure formed by drawing a square 


and on each side and within drawing two 
small semi-circles, with pointed shapes 


~~. added. 
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PLATE 4. 





This plate deals with a number of clementary geometric shapes. 


Fia. 1. Square. 

Fig. 2. Oblong or rectanyle. 

Fic. 3. Oblique rectangle. 

Fic. 4. Equilateral triangle. 
Fics. 5 AND 6. Isosceles triangles. 
Fig. 7. Scalene triangle. 

Fic. 8. Right-angled triangle. 


Fig. 9. Obtuse angled triangle. 
(Figs. 5 and 7 are also acute angled triangles, ) 


Fic. 10. Rhombus. 
Fic. 11. Rhomboid. 


Figs. 12 anp 13. Rhombus or lozenge forms, 
sometimes called a “ diamond.” 


Fic. 14. Trapezium, or kite form. 
Fic. 15. Regular pentagon. 

Fic. 16. Irregular pentagon. 

Fig. 17. Regular hexagon. 

Fig. 18. Regular heptagon. 


Fic. 19. Regular octagon (this shows its con- 
struction in a@ square). 


Fic. 20. Star based on hexagon. 

Fig. 21. St. Andrew’s cross. 
22. Greek cross (from a square). 

Fig. 23. Latin cross (from an oblong). 
24. Maltese cross (from a square). 

Fic. 25. Circle. 

Fig. 26. Concentric circles, or a ring. 

Fia. 2 

Fics. 28 anp 29. Crescent shapes; the latter 
produced by intersecting circles of varying 
radii. 

Fig. 30. Vesica (bladder-shaped) form, produced 
by intersecting arcs, 


7. Inscribed tangential circles. 


Fic. 31. Semi-circle. 
Fic. 32. Quadrant. 


Fic. 33, Sextant, or a sixth part of a circle. 
Fia, 34. Wedge shape; a sector. 

Fig. 35. Horse shoe shape ; a segment. 

Fic. 36. A segment. 

Fic. 37. Fan share; a sector. 

Kia. 38. Keystone shape; a sector. 

Fic. 39. Arch (equilateral). 

Fics. 40 ro 44. Shield shapes. 

Fic. 46. Kite shape. | 

Figs. 47 ro 49. Other shield forms. 


Fics. 50 anp 51. Leaf forms based upon the 
semi-circle. 


Fia. 52. Scale ornament. 
Fig. 53. Leaf form made by arcs. 


Fic. 54. Trefoil pattern based upon the equi- 
lateral triangle. : 


Fic. 55. Quarterfoil, based upon the square. 


Fic. 56. Oval or egg shape. This is based upon 
two unequal touching circles, and an outer 
arc uniting them; the outer arc has its 
centre in the same straight line as the 
large circle. 


Fic. 57. Ellipse. Draw horizontal line A B and 
two tangent circles; draw right angle 
through the point where circles touch C D. 
Assume that the distance from the two 
centres is the base of an equilateral triangle ; 
construct one top and bottom and produce 
the lines to cut the circles ; these lines will 
show where the arcs unite. The apex of the 
triangle is the centre, and Y Z the radius 
of the large are. 


Fig. 58. Pear shape. This is a similar construc- 
tion to Fig. 56, excepting that the uniting 
arc AC has its centre on the same straight 
line as the small circle, and is part of an 
outside touching circle, instead of an 
enclosing circle as is the case with the 
oval above. 
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PLATE 5. 
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This shect shows some further developments of shape from simple bases, and illustrating in 
detail other examples of the “cutting away” and “adding to” process with some suggestions for 
decorating the same; where there is any difficulty of construction, faint lines will be found on the 
diagrams indicating the method; elaborate description is therefore deemed unnecessery. 


Fics. 1, 2,3 anp 4. Simple ways of treating the 
square, by cutting parts away. 


Fics. 5 to 9. Developments of the triangle. 


Fics. 10 ann 11. Designs derived from a square 
basis. 


Fics. 12 to 15. Varied methods of treating cross 
designs. Note—Fi¥. 13 shows four differ- 
ent changes, A, B, Cand D. Fig. 14 also 
shows two. ; 


Fics. 16 ann 17 are based upon the oblong and 
circle. . 


Fic. 18. The square, with vesica formsintroduced. 


Fia. 19. Development of the square by inter- 
lacing lines of two strengths. 


Fia. 20. Development of the rhombus. 


Fia. 21. Oblong developed by the introduction 
of simple and compound or ogee curves. 


Fias. 22 to 24. Overlapping squares, with two 
ways of finishing Fig. 24. 


Fia. 
Fia. 
Fia. 


25. Interlacing lozenge forms. 
26. Interlacing circle and hexagon. 


27. Development of square by overlapping 
rectangles, enriched with Maltese cross 
spots, and parallel lines. 


Fic. 28. Development of the Greek cross, with 
dart-like termini. 


Fic. 29. Development of the triangle. 


Fia. 30. Two methods of treating the hexagon ; 
suggesting interlacing. 


Fic. 31. Two ways of treating a square, with 


double vesica forms. 


Fie. 32. Interlacing forms on a pentagonal 


basis with two ways of finishing. 


Fia. 33. Spade forms and triangle on a hexagon- 


al basis. 
Fia. 
Fia. 


34. Cross form with circular enrichment. 


35. Interlacing band, confined within a 
square with circular corners. 


Fie. 36. Double interlacing pentagonal star, 


with lozenge alternations. 
. 37. Overlapping squares. 


. 38. This is based on the square. The fine 


_ lines show the construction. ° 
. 39. A development of the hexagon. 
- 40. Design based on the oblong and circle. 


. 41. Interlacing vesica forms on a pentagon- 


al base. 
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PLATE 6. 


This plate contains a number of shapes for the most part developments of the circle. 
The illustrations both on this and on the preceding plate are very suggestive of metal work and 
jewellery design ; for piercing, engraving, «c. 


s. 1 to 12. Designs based en the circle. 
. 13. Derived from the hexagon and circle. 


_ 14. Star pattern with added ares, origin- 
ally set out on a square. 


15. Cross-like form based on the circle. 


. 16. Figure with a triangle and_ circle 
motive. 


Circle developments on a 
triangle. , 


. 19. Triangles and circles. 


20. Circles grouped in the form of an 
ellipse. 


21. Development of circles on a pentagon, 


29. Shape arrived at from a pentagon and 
ares of circles. 


23. Development of the square and circle, 
suggesting interlacing, with simple enrich- 
ment. 


24. Circular forms within a triangle. 
Note :—With the exception of the circle it 
is a continuous interlacing band. 
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Fira. 


25. A circular puzzle on a triangular base. 
Continuous band also. 


Fic. 26. Developed from the square and circle. 
Fic. 27. Based on the circle. 

Fie, 28. Circular design on an octagonal base. 
Fic, 29. Pentagon and circle design. 

Fia. 30. Interlacing erenlae ornament i a 


Fia. 


Fra, 
Fic. 
Fic. 


Fia. 


Fic. 


Fic. 


ia. 


ITY 


hexagonal base. 


31. Design based on the square and circle. 


32. Overlapping arch shapes in a circle on 
an octagonal setting. 


33. A design composed of circles, semi- 
circles and arch forms. 


34. The chief motive in this is a vesica 
form and crescent. 


35. Arch shapes and semi-circles, suggest- 
ing a Greek ornament. 


36. Arch shapes and circles. 


37. Arch forms developed from overlapping 
circles. 


38. A design arrived at by four interlacing 
circles as a foundation. 
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PLATE 7. 


nh 


In this plate we have a scries of borders or band motives—such examples are extremely useful 
in giving first lessons in design. They illustrate admirably the simple principle of radiation, 
and the development of other forms by the repeating process, always a source of interest to the pupil. 

The straight line plays the most important part in this sheet; while circular forms are more in 


evidence on the next plate. 


It is unnecessary to describe in words the method for obtaining these Geometric borders, the 


construction lines show clearly the working out. 


Fics. 1 To 3. Key pattern borders based on the Fia. 16. Repeated squares; with octagon shaped 


square and rhombus. centre. 


Fic. 4. Repetition of the rhonrbus, or a develop- Fic. 17. Oblong and lozenge forms. 


ment of the zigzag or chevron. 


Fia. 5. Key border. 


Fie. 18. Rectangle and circle. 


Fia. 19. Repeated hexagons. 
Fia. 6. Repeated forms made with oblique and 
vertical lines. : Fic. 20. Square and circle design. 


Note:—These Key patterns are also termed 


Fia. 21. Overlappi 
“Frets,” and were much used in the Greek = Overlapping squares 


and other ancient styles of ornament. Fias. 22 anp 23. Overlapping triangles. 
Fia. 7. Interlacing lines, set out on the square. Fig. 24. Overlapping hexagons. 
Fic. 8. Dovetail border. Fie. 25. Circles and squares repeated. 
Fia. 9. An example of counter-change. Fic. 26. Triangle and circle. 
Fic. 10. Design composed of horizontal and Fic. 27. Overlapping squares and circles. 


oblique lines, a development of Fig. 9. 
Fic. 28. Repeated squares and quadrants. 
Fics. 11 anp 12. Repeated squares form the 


basis of these. Fics. 29 to 32 showing developments of the 


F 13 14. RB aan chevron, Fig. 32 includes the semi-circle 
7 ila aise camel ti and arch-form. Figs. 30 to 32 show also ~ 


Fic. 15, Square and oblong border. Rare: yrther specimens of overlapping. 
eee ca 








PLATE 8. 


Fics. 1 To 5 are arrangements and developments 


Fic. 


Fic. 


Fic. 


Fia. 


Fia. 


of the semi-circle ; Fig. 5 showing a treat- 
ment of a corner. 


6. Simple repetitions of arch forms; 
equilateral triangle construction. 


7. Interlacing arch forms; which is Fig. 6 
reversed and repeated both top and bottom. 


&. Double series of arch shapes crossed by 
semi-circles. Note the new forms that 
already have resulted by the overlapping 


of the curves, from Fig. 3 to 6. 


9. Interlacing semi-circles—Three motives, 


A, B, and C. 


10. Semi-circles and perpendiculars. 


Fics. 1] anp 12. Repeated circles, straight lines 


Fic. 


Fic. 


Fic. 


Fia. 


Fia. 


Fic. 


Fic, 


and semi-circles. 


13. Repeated circles. 


14. Interlacing circles. 


15. Repeated circles of two sizes. 


16. The same as Fig 15 but interlacing. 


17. Running Ogee curves composed of 
semi-circles, alternated top and bottom, 
forming a wave pattern; circles occur 


between with the same centres. 


18. Ares of circles joined with parallel 
curves and right lines. 


19. Arcs of circles on a triangular basis. 





Fia. 


Fia. 


Fia. 


Fia. 


Fia. 


Fia. 


20. Repeated rectangular forms with semi- 
circular ends. 


21. The same as Fig. 20 with circles 


alternating. 


22. Double semi-circles joined by parallel 
right lines. 


93. Similar 
alternations. 


to Fig. 22 but with curved 


24. Repeated oblongs with tangential 


circles joining. 


. 25. Development of Fig. 24. 


26. Double hexagons interlacing with 


circles. 


27. Repeated semi-circles forming another 


wave pattern. 


28. Semi-circles and arcs alternating with 
arch forms. 


29. Eccentric circles repeated. 


_ Fias. 30 anb 31 are developments of the chevron 


Fia. 
Fie. 
Fic. 
Fic. 
Fic. 


a 


Fic 
Fia. 
Fic. 
Fia. 
*: 
| 


and the circle. 


32. Repeated quadrants decorated. 
33. Shell border. 


34. Overlapping circles. 


35. Interlacing circles with parallel panels. 


36. Double chevron (like folded ribbon) 


with concentric circles. 


. A development of the wave pattern. 


~< 





PLATE 9. 


Fics. 1 ANp 2. Combinations of the square and 


circle. 
Fics. 3 AND 4. Triangle and circle arrangements. 
Fic. 5. Triangle and semi-circles. 


Fic. 6. Oblongs and arcs. 


Fics. 7 to 10. Patterns which are the result of 
the circle and square in combination. 


Fics. 1] AND 12. Interlacing circles and triangles. 


Fic. 13. Triangle with arch forms on the sides 
and circle in centre. 


Fig. 14. Square and arch shapes. 
Fic. 15 is a development of Fig. 4 from plate 2, 
a triangular base, and suggests a gothic 


window. 


Fics. 16 to 18. Patterns based upon the square 
and circle. 


Fics. 19 anv 20. 
other in a triangle, with a suggestion for 


Three circles touching each 
development by parallel lines. 


Fig. 21. Triangle and semi-circles, also with a 
hint at developinent. 


Fics. 22 anp 22a. This shows two motives of 
the hexagon and semi-circle, with a sugges- 
tion for enrichment. 


-— - ~>reproduce, 


1 
cr) 


Fics. 23 anp 23a. These show two ideas of the 
hexagon, the arc and circle; in one case 
an arc is cut out of the corner while in the 
other an arc is added. 


Fies. 24 anp 24a. Here again is the hexagon 
with a wave curve; an arc put on the 
corner and an are cut out; and again a 
semi-circle cut out of the side, and parallels 
inside. 

Fic. 25 is a similar arrangement to Fig. 24 

only with part of the hexagon forming the 

pattern. 

Fic. 26. A hexagon with a complete circle 

tangential to the middle of each side, and 

parallels inside. 

Fic. 26a. A similar idea excepting that the 

small circles now occur at the points of the 

hexagon. Simple decoration in black is 


indicated. 


Fics. 27 anp 27a. Two different devices are 
given here with the same elements. 


Fics. 28 anp 29 are more complicated designs, 
still with the same elements. 


Fic. 30 is a triangle and circular setting. 


Fic. 31 is a delicate design of touching circles 
and parallels and only requires care to 
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PLATE 10. 


We have in this Plate an interesting and useful series of examples of panelling or spacing, many 


of which are suitable motives for architectural decoration. 


Panelling is a useful method of dividing 


up a surface, and is sometimes suflicient in itself where it forms part of a large scheme of 


decoration. Panels are often broken up into small and variously shaped compartments, and 


decorated with floral and other ornament. 


Fic. 1. Showing one of the simplest forms of 
panelling, and illustrating the use of the 
mitre line; several examples of this are 
given on Plate 1. 

The series of designs from Figs. 1 to 20 
are all based on the square. Many pleasing 
variations can be obtained by the extensive 


use of the pronciple of parallelism. 


Fics. 21 To 24 are based on the oblong, and 
suggest motives for the setting out of ceiling 


decorations. 


Fic. 25. Window tracery. 
Fic. 26. Rhombus with divisions. 


Fic. 27. Tracery. 


Fias. 28 ro 31. Designs based upon the circle 


Fic. 


Fig. 


F ia. 


Fia. 





and suitable for architectural features. \ 
32. Hexagonal border panelled. 


33 AND 34. Other methods of dividing tlie 


circle, with the triangle as the motive. 


35. Star pattern with circle, with numerous 


parallels, and suggesting a window in stone. 


36 To 40. A series of panelled borders. 
Fig. 40 shows how to treat a corner 
geometrically, usually a difficult matter 
with a beginner. In designing a corner 


and border always tackle the corner 











The figures in this plate are based on the circle and the hexagon. 
hexagon and octagon occur most frequently in ornamentation. 


as an element. 


PLATE 11. 


Fig. 1 is a series of circles and ares arranged 


Fia. 


to form two interlacing solid scrolls, and 
has a Japanese origin. The spaces could 
be used as surfaces for ornamentation. 
The construction is indicated by arrows 
which show the centres and radii of the 


arcs. 


2 is a double volute or spiral, and is 
composed chiefly of semi-circles. Draw 
the small circle first and a_ horizontal 
line through the centre, and extending 
both ways equal to the diameter. With 
the same centre draw the outer semi- 
circle A B., find point C, which is midway 
between the centre and the circumference 
of the small circle, and with radius C A, 


describe the semi-circle A D. lJeturn to 


Next to the square, the 


The circle also is largely used 


Other polygons are not, for obvious reasons, much chosen as motives in design. 


the the original centre E, and with E D 
radius, draw semi-circle D F. Repeat the 


process until complete. 


Fics. 3, 5 aND 7, are complicated developments 


Fic. 


Fig. 


of the hexagon in the case of Fig. 3, and 
the hexagon and circle with Figs. 5 and 
7. The setting out of these three is 


given at Fig. 4. 


6 shows four interlacing circles set out 
on a square (the points only of the square 


are shown). This forms the base of Fig. 8. 


8 may be described as an advanced 
scheme of panelling for a large centre 
decoration, the spaces to be afterwards 


ornamented. 








PLATE 12. 


In this plate we have a series of diaper patterns, all designed on a subsidiary network of 
squares. There is no need to explain these separately, as the elements have all been described 
in previous plates. A diaper may be described as a pattern repeated on all sides of a surface 
at the designer's discretion. It is a scheme adopted in designing for tiles, mosaics, wall-papers, 
textiles and various forms of decorative art. The Geometric element of net-work ground may 
vary. The two which are most commonly used are the square and the lozenge. These subsidiary 
lines should be drawn faintly so as to avoid confusion in designing the superstructure. Pleasing 
effects are obtained by using lines of varying thickness, and brilliancy imparted by filling in some 
parts solidly. Tinting selected parts with straight lines, dots, etc., givcs interest to the design and 


relieves the monotony. 
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PLATE 18. 


The Jast plate gives us a number of diapers designed upon a ground-work of lozenge forms 


(rhombus or disimond). Hexagonal patterns should always be set out on this net-work. 


Various methods of treatment are shown. Teachers may at their own discretion introduce 
colour into the lessons either by fiat-washing or with coloured crayons or pencils. Excellent 


effects are to be obtained by such an extention of the subject. 


With respect to all geometrical work, accuracy is an important factor to observe, and in 
setting out the original lines, the pencils should be first well sharpened, and the compasses 


well preserved. 


Though some of the exercises may at first sight appear somewhat complicated, it will be 


found that the majority are not very difficult to execute. 







\ 


“e vr . \ 
Neri ay 


> I 


BACON’S EXCELSIOR SELF-TEACHING 


SECOND GRADE FREEHAND COPIES. 


By Messrs. STEELEY ann TROTMAN. 





The Authors of these copies, finding a difficulty in obtaining for their Art Classes a thoroughly comprehensive 
schome of Freehand Drawing which would interest the Elementary Art Student, and, at the same time, lead 
up to the requirements of the Government Examinations, have designed a new scheme based on the correct 
principle of ornament. | 

The examples are clearly drawn, and methods of construction are given with each copy, so that 
students who are so unfortunately situated as to be unable to obtain personal instruction, may work them at home 
without the aid of a teacher. 

At some recent examinations in drawing, the example yiven to copy was of sucha character that very few 
were able to finish it in the allotted time: it may therefore be presumed that the Examiners did not intend 
that the copy should be finished, but that candidates should demonstrate methods of construction, without 
completing the design. Inability to do this, or the exhibition of faulty or incorrect methods, doubtless 
esulted in the failure of many candidates By practicing these sets of copies, and carefully following the 
small stages given on each, success can be assured. 








<# THE ExceLsioR DRAWING CARDS ® 
No 34 FREEHAND, SECOND GRADE. 


THE EXCELsion DRAWING CARDS 4 
No. 1. FREEHAND, SECOND GRADE. 





aampes. 6 nse eG. tt, RULED 
> sree eo wore 


Loreen. @ @ pacar ec ob. Lat, 1m Meuse 








In Three Sets of Twelve Cards in eaeh. Size 104 by 8 inches, in Wrapper. Price 1s.6d. per Set. 
Part I. in Book Form, price 6d. 


‘* Progressive. clear, and artistic sets of Drawing Cards.” 


PRESS OPINIONS. 


The Schoclmaster.—* They profess to be self-teaching, and 
they do admirably meet the requirements of private study. The 





of original drawings, carefully pane and graduated, printed 
on stout cards of a lurge size, and issued ina serviceable wrapper 


method of blocking in is correctly developed after the modern 
style of the best teachers; each copy showing also two separate 
stages of growth. The copies consist of natural designs, conven- 
tionally treated, and are often particularly graceful and flowing 
in their outlines. They are well graduated, and if carefully and 
patiently followed, they will enable the pupil, with ease and 
confidence, to meet the tests given at the examinations.” 


School Guardian.—‘‘ These sets of moderately difficult freehand 
drawing copies will be found well fitted for the practice of those 
students who intend to present themselves for the second grade 
examination of the Science and Art Department. They consist 


with a view to their longer preservation.” 

Schoolmiat vess.—* They are of undoubted merit, and not tvo 
elaborately ornate.” 

Teacher's Aid.—" Excellent copies produced in a good style. 
Bearing inmind that the Science and Art Department set copies 
which can hardly be finished in the given time, the authors have 
arranged their work so that wherever the student may stop, his 
copy would show that method as well as skill had been employed.’ 

National Teacher.—‘‘ We can conceive no finer examples in 
freehand drawing than these cards: all teachers should avai 
themselves of them.” 
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